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(57) [Abstract] 

[Problem to be Solved] To provide a film with a liquid crystal display device, whose 
reliability is high and cost can be reduced and an IC card using the film with the liquid 
crystal display device. 

30 [Solution] A printing layer 23 serving as a surface design of an IC card is printed 
on a rear surface of a main film 21 which is employed for achieving reduction in 
thickness, and an upper-side polarizing plate 24 is formed in a transparent portion 
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serving as a viewfinder of a liquid crystal display device, which is not provided with the 
printing layer 23. A sub film 22 and the main film 21 are attached to each other so as 
to cover the printing layer 23 and the upper-side polarizing plate 24. At this time, the 
sub film 22 is provided with film-side key electrodes 34 which are formed by printing 
5 graphite and the liquid crystal display device. 
[Scope of Claims] 

[Claim 1] A film with a liquid crystal display device, in which the liquid crystal 

display device is provided on a rear surface together with and adjacent to an operation 
region including a key electrode portion. 

10 [Claim 2] An IC card comprising: (a) a film with a liquid crystal display device, 

in which the liquid crystal display device is provided on a rear surface together with and 
adjacent to an operation region inckiding a key electrode portion; (b) a substrate 
provided with an IC chip which is disposed to be placed in the operation region; (c) a 
film solar battery which is arranged adjacent to the substrate and connected to the 

1 5 substrate; and (d) a resin frame on which the above (a) to (c) are mounted, characterized 
in that (e) the resin frame is covered with the film with the liquid crystal display device. 
Petailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Pertains] The present invention relates to 
20 structures of a film with a liquid crystal display device and an IC card using the film 
with the liquid crystal display device. 

[0002] 

[Conventional Art] Conventionally, as a technique in such a field, one disclosed 
in pp. 10-14 of the reference name of "Structure of IC Card" published by Kogyo 
25 Chosakai Publishing Co., Ltd. can be given. As described in the above reference, in 
general, an IC card is realized with a size of 54 x 86 x 0.76 mm, which is determined by 
ISO standards in a similar manner. 

[0003] However, on the other hand, demand for an IC card provided with an LCD 
(liquid crystal display device), a solar battery for power supply, a key switch, or the like, 
30 for example, a card calculator or a financial card is also high. A liquid crystal display 
device or a solar battery which is applied to these IC cards is generally made of glass; 
however, when considering increase of the strength or reduction in thickness of the card. 
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a flexible card is desirable, and a liquid crystal display device using a transparent film 
instead of glass or a solar battery using a plastic film instead of glass is manufactured by 
manufacturers and is available with a level of mass production. 

[0004] FIG. 3 is cross-sectional views showing a structure of a conventional IC card, 
5 and FIG. 3(a) shows a state before the IC card is constructed while FIG. 3(b) shows a 
state after the IC card is constructed. First, as illustrated in FIG. 3(a), for a substrate 3, 
a resin substrate such as glass epoxy is used, and particularly in the case where 
reduction in thickness is desired, a plastic film substrate or the like is used, and a key 
electrode (on the substrate side) 4 and conductors 5 such as Cu are formed on the front 

1 0 and the rear of this substrate 3, and an IC chip 7 is mounted on a bump 6. 

[0005] In a liquid crystal display device, an upper-side liquid crystal display device 
film 8, on which an ITO (a transparent electrode) is formed, and a lower-side liquid 
crystal display device film 9 are attached to each other with a gap into which liquid 
crystal is injected, and a connection portion transparent electrode 10 and the conductors 

15 5 on the substrate 3 are electrically and mechanically connected to each other with heat 
seals 11. An electrode portion of a solar battery 12 in which a flexible plastic film is 
used for a base material is electrically and mechanically connected to the conductors 5 
on the substrate 3 also with the heat seals 1 1 . 

[0006] A substrate portion constructed in such a manner is stored in a resin frame 14, 
20 and is covered with a surface film 1 in which film-side key electrodes 2 are formed, 
whereby the IC card is completed. FIG. 3(b) illustrates a state after the card is 
constructed, and in order to further clarify the structure, an adhesive is omitted both in 
FIG. 3(a) and FIG. 3(b), and practically, an adhesive film or the like is used for 
construction of each portion. 
25 [0007] FIG, 4 is perspective views illustrating a method for manufacturing a 
conventional IC card, and FIG. 4(a) illustrates a surface film, FIG. 4(b) illustrates a 
circuit substrate and a resin frame, and FIG. 4(c) illustrates the IC card after being 
constructed. As illustrated in these views, on the substrate 3, the substrate-side key 
electrodes 4 are formed and the IC chip 7 and a chip condenser 16 are mounted, and a 
30 liquid crystal display device 8 and the solar battery 12 are connected to the substrate 3 
with the heat seals 11. A substrate portion constructed in such a manner is stored in 
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the resin frame 14, and the film 1 on which a keypad 15 is formed is attached thereto, 

whereby the IC card is completed. 
[0008] 

[Problems to be Solved by the Invention] However, the structure of the 
5 above-described conventional IC card has problems as described below. 

(1) As compared to a general IC card, the number of components such as a liquid crystal 
display device, a solar battery, and a heat seal is large, and both material cost and 
processing cost are increased, which leads to an expensive card as a result. 
[0009] The IC card is a low-margin high-turnover product in terms of the usage 

10 environment, and the target cost is several hundred yen to a thousand and several 
hundred yen. The IC card described in Conventional Art is an IC card provided with a 
liquid crystal display device, a solar battery for power supply, a key switch, or the like, 
for example, a card calculator or a financial card. However, the fact that cost reduction 
is strongly required is not changed, and achievement of the cost reduction becomes the 

1 5 most important problem in expanding sales of cards. 

[0010] (2) There are many connection points such as the heat seal or the like, and the 
reliability of the card is deteriorated. In particular, the card that can be used as a cash 
voucher, such as a financial card, is often required to have high reliability, so that 
improvement of the reliability of the card is the most important problem with the 

20 achievement of cost reduction. An object of the present invention is to remove the 
above problems and provide a film with a liquid crystal display device, whose reliability 
is high and cost can be reduced, and an IC card using the film with the liquid crystal 
display device. 

[0011] [Means for Solving the Problems] In order to achieve the above object, the 

25 present invention is, 

[1] to obtain a film with a liquid crystal display device, in which the liquid crystal 
display device is provided on a rear surface together with and adjacent to an operation 
region including a key electrode portion. Therefore, reliability is high and cost 
reduction can be achieved. 

30 [0012] [2] In the IC card, (a) a film with a liquid crystal display device, in which the 
liquid crystal display device is provided on a rear surface together with and adjacent to 
an operation region including a key electrode portion, (b) a substrate provided with an 
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IC chip which is disposed to be placed in the operation region, (c) a film solar battery 
which is arranged adjacent to this substrate and connected to the substrate, and a resin 
frame on which the above (a) to (c) are mounted are included, and this resin frame is 
covered with the film with the liquid crystal display device. 
5 [0013] In such a manner, a main film, a liquid crystal display device, a heat seal for 
connection with the liquid crystal display device, and a heat seal for connection with a 
solar battery are formed together; therefore, the number of components which form an 
IC card is significantly reduced, a construction process is simplified, and the number of 
mechanical connection points is significantly reduced. Accordingly, an IC card can be 
1 0 manufactured at low cost, and reliability can be improved. 
[0014] 

[Embodiment of the Invention] Hereinafter, an embodiment of the present invention 
is described in detail with reference to drawings. FIG. 1 is a structural view of a film 
with a liquid crystal display device, which serves as the basis of an IC card for showing 

15 an example of the present invention. As illustrated in this figure, in a film 20 with a 
liquid crystal display device, the printing layer 23 serving as a surface design of the IC 
card is printed on a rear surface of the main film 21 which is employed for achieving 
reduction in thickness, and the upper-side polarizing plate 24 is formed in a transparent 
portion serving as a viewfinder of the liquid crystal display device, which is not 

20 provided with the printing layer 23. 

[0015] The sub film 22 is attached to the main film 21 so as to cover the printing layer 
23 and the upper-side polarizing plate 24. At this time, the sub film 22 is provided 
with the film-side key electrodes 34 which are formed by printing graphite and the 
liquid crystal display device. The liquid crystal display device portion is described 

25 below in detail. The liquid crystal display device includes: a liquid crystal display film 
25 including a lower-side ITO film 26 which is patterned on the top surface, and a 
lower-side polarizing plate 27 and a reflecting plate 28 which are attached to the bottom 
surface; and the sub film 22 including an anisotropic adhesive portion formed using a 
graphite layer 32 and an anisotropic adhesive layer 33, which serve as a connection 

30 portion, on a patterned upper-side ITO film 29. The liquid crystal display film 25 and 
the sub film 22 are attached to each other with a dam material 30 interposed 
therebetween, whereby a liquid crystal layer 3 1 is formed. 
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[0016] A technique for manufacturing a liquid crystal display device is basically 
similar to a technique of film liquid crystal which has been used in a card calculator or 
the like. Further, the printing layer 23 and the upper-side polarizing plate 24 on the 
main film 21 may be formed (including the case of being attached) on the surface side 
5 of the main film 21. Further, the reflecting plate 28 attached to the liquid crystal 
display film 25 is characteristic of a reflection type liquid crystal display device, and it 
is needless to say that the reflecting plate 28 becomes unnecessary in the case of a 
transmission type liquid crystal display device, for example. 

[0017] The anisotropic adhesive portion which is formed with the graphite layer 

10 (adhesive portion) 32 and the anisotropic adhesive layer 33 employs the most general 
heat sealing technique in construcfion of a liquid crystal display device, and materials 
and construction methods are not limited thereto. FIG. 2 is cross-sectional views 
illustrating a structure of an IC card in this example of the present invention, and FIG. 
2(a) illustrates a state before the IC card is constructed and FIG. 2(b) illustrates a state 

1 5 after the IC card is constructed. 

[0018] As illustrated in FIG. 2(a), before the card is constructed, in the film 20 with 
the liquid crystal display device, an anisotropic adhesive portion 35 is formed at a 
corresponding position so as to satisfy a heat sealing function which connects a liquid 
crystal display device and a substrate, and a solar battery and the substrate, and the 

20 film-side key electrodes 34 are also formed at a position relative to substrate-side key 
electrodes 58 in construction, A substrate 51 is provided with front conductors 53, the 
substrate-side key electrodes 58, and rear conductors 54, and the fi-ont conductors 53 
and the rear conductors 54 are connected to each other with the front and the rear of a 
through-hole 55. On a corresponding position of the rear conductors 54, an IC chip 56 

25 is mounted by bumps 57. 

[0019] A substrate portion constructed in such a manner is stored in a resin frame 61 
and covered with the film 20 with the liquid crystal display device to complete the IC 
card. At this time, the covering with the film 20 with the liquid crystal display device 
is performed by application of pressure and heating. At the same time, in the film 20 

30 with the liquid crystal display device, the anisotropic adhesive portion 35 and the front 
conductors 53 on the substrate 51 are, and by the anisotropic adhesive portion 35, a 
solar cell electrode 42 on a film solar cell 41 and the front conductors 53 on the 
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substrate 5 1 are connected to each other in a similar manner to connection using a heat 
seal. 

[0020] The IC chip 56 is mounted by the bumps 57. As the bumps 57, there are a 
plurality of choices such as a solder and gold; however, the bumps 57 are not limited 
thereto. Further, as an IC mounting means, wire bonding, TAB, or the like can be 
given in addition to the bump; however, these are also not limited in the present 
invention. Note that, in order to further clarify the structure, an adhesive is omitted 
both in FIG. 2(a) and FIG. 2(b), and practically, an adhesive film or the like is used for 
construction of each portion. 

[0021] According to the present invention, the main film, the liquid crystal display 
device, the heat seal for connection with the liquid crystal display device, and the heat 
seal for connection with the solar battery are formed together; thus, the number of 
components is significantly reduced, and a construction process is simplified as 
compared to a conventional technique. Note that the present invention is not limited to 
the above example, and can be variously modified based on the spirit of the present 
invention, and these modifications are not excluded from the scope of the present 
invention. 
[0022] 

[Effect of the Invention] As described above in detail, according to the present 
invention, effects as described below can be obtained. 

(1) By the invention disclosed in claim 1, a film with a liquid crystal display device, 

whose reliability is high and cost can be reduced can be obtained. 

[0023] (2) By the invention disclosed in claim 2, a main film, a liquid crystal display 

device, a heat seal for connection with the liquid crystal display device, and a heat seal 

for connection with a solar battery are formed together, whereby the number of 

components included in an IC card is significantly reduced, a construction process is 

simplified, and the number of mechanical connection points is also significantly reduced. 

Accordingly, an IC card can be manufactured at low cost, and improvement of 

reliability can be achieved. 

[Brief Description of the Drawings] 

[FIG. 1] A structural view of a film with a liquid crystal display device, which serves as 
a basis of an IC card, for showing an example of the present invention. 
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[FIG. 2] Cross-sectional views showing a structure of an IC card in an example of the 

present invention. 

[FIG. 3] Cross-sectional views showing a structure of a conventional IC card. 
[FIG. 4] Perspective views showing a method for manufacturing a conventional IC card. 
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